racial/ethnic differences while increasing national access to PCMH care.
Introduction
In recent years the Patient-Centered Medical H ome (PCMH) has emerged as a promising model for improving primary care delivery in the U.S. [1, 2] . Under the PCMH model, each patient has a personal primary care physician who directs a team of healthcare professionals in order to provide comprehensive, accessible, patient-centered, and coordinated care to that patient, with an emphasis on quality and care safety, for the purpose of maximizing the patient's health outcomes [3, 4] . The PCMH model for primary care delivery has earned the support of a full range of healthcare stakeholders, including every major physician organization in the U.S., major consumer groups, and most Fortune 500 companies [5] . It is also increasingly being adopted nationally, e.g., between 2009 and 2013 the number of patients nationwide covered by PCMH initiatives increased fourfold, to nearly 21 million by 2013 [6] .
Recent studies suggest that healthcare consistent with PCMH principles improves patient and staff experiences, care quality, and patients' use of preventive services [7] . Yet, there is a gaping absence of research on whether vulnerable racial/ethnic minority populations, such as older Blacks and Latinos, have similar access to care consistent with PCMH principles, compared to their non-Latino White (hereafter called Whites) counterparts.
To address current gaps in knowledge about PCMH access among near-old and older ethnic/racial minority adults, we the work is to compare minorities (Blacks and Hispanics) to non-Hispanic Whites. That said, and to ensure robustness of our findings, we have conducted additional work to explore deviations from our conclusions resulting from such stratified analyses. This sensitivity check showed that our results and conclusions were both quantitatively and qualitatively robust and similar findings were derived from the stratified analyses.
Primary Outcome
Our primary outcome was a (0, 1) indicator for whether the respondent was receiving care consistent with PCMH principles. This indicator was constructed from an individual's answers to 17 questions in MEPS regarding whether the individual had a usual source of care, and if so, their experiences with that care. Similar questions have been previously used by other researchers to identify access to PCMH care [13] [14] [15] [16] [17] [18] [19] [20] . Table 1 describes the algorithm used to construct our five PCMH features (1) a usual and personal primary care physician (generalist/internist/family medicine), (2) enhanced access to the physician, (3) patient-focused care, (4) comprehensive care, and (5) compassionate care) as well as our PCMH experiences construct. We did not include measures of coordination in the operationalization of the PCMH construct. Available MEPS data showed trivial variations in these measures overall and across different groups. The reported rates for "going to a provider for new health problems", "going to a provider for preventive healthcare", "going to a provider for referrals", and "going to a provider for ongoing health problems" were 98.5, 98.3, 97.5, and 97.9 %, respectively.
We followed previous published work in operationalizing the PCMH [16, 17] . We created an average score for each dimension by summing each respondent's item scores as specified in Table 1 and dividing by the total number of nonmissing items. An average score of 75 or more was coded as satisfying PCMH criteria for the considered domain. Next, we created a two-category PCMH indicator. Individuals satisfying PCMH criteria for all five domains were coded as having a PCMH. More specifically, to qualify as having a PCMH, a respondent had to report having a usual source of care that is a person (as opposed to a facility) and that is not a specialist. In addition, a respondent had to have an average score of 75 or more on each of the composite constructs. All other respondents reporting a USC but not satisfying all 5 PCMH criteria were coded as having USC but no PCMH. To see if our results were sensitive to the way we operationalized having PCMH-like care, additional analyses were done using the number of satisfied criteria as a continuous main predictor. The results were qualitatively equivalent. used nationally representative data from the 2008-2013 Medical Expenditure Panel Survey (MEPS). We assessed racial and ethnic differences in access to PCMH -like care and examined the determinants of group differences. We followed a modified Andersen's Behavioral Model of healthcare access and utilization to guide our investigative approach [8, 9] .
Methods

Data
We used the nationally representative MEPS full year consolidated data files from 2008 to 2013. Each year MEPS collects data on respondents' use of health services, their health status and specific medical conditions, experiences with care at their physician's office, satisfaction with care, socioeconomic and demographic characteristics, and other data, as well. Details regarding survey response rates, the questionnaire, and a description of its survey design are provided elsewhere [10, 11] .
The sample consisted of 19,589 adults, ages 55 years and older, who self-reported being White, Black, or Latino, and who reported having a visit to their doctor during the past 12-months. Native Americans, Asians, and other minority groups were excluded from our analysis because of their small sample counts in MEPS. There were 13,221 Whites, 3581 Blacks, and 2787 Latinos in our sample.
Our decision to include both near-old (55-64 years) and older adults is based on four considerations. First, overall, near-old adults have increasingly high healthcare needs and this is an age range when many chronic conditions often begin to emerge [12] . Second, minorities in this age group are at higher risk for disease and disability and as such would especially benefit from innovative healthcare models such as the PCMH . Third, African Americans have much lower life expectancy compared to non-Latino Whites and as such including near-old African Americans in the analyses captures respondents with health risks and disease profiles who have a lower probability of survival past the age of 65. Including this group in the analyses can help inform policies geared towards improving their healthcare access to innovative and promising healthcare models that can have important implications for their health and life expectancy. Excluding near-old adults risks focusing the analyses on a more select group of older Blacks who are resilient and more likely to survive into older age. Fourth, a more pragmatic consideration was to increase sample size and avoid the prospect of low power that could result from age stratified analyses. This is particularly important since the aim of and a MEPS staff-generated measure of household income relative to the federal poverty threshold (<100, 100-124, 125-199, 200-399 and 400 % or more). Enabling factors consisted of education (less than high school, high school, some college, college or more), predominant home language (English, Other), and health insurance status (Medicare, Medicaid, Medicare and Medicaid, other public, private, or uninsured). Insurance groupings were based on reports of coverage under a certain program during any time of the year. A person was considered uninsured if they reported being uninsured all year. Health Needs were measured using a dichotomous self-rated health status measure (poor/fair or good/very good/excellent), a summary index of overall physical functioning (SF-12 Physical) [21, 22] , and mental health (SF-12 mental) [21, 22] , and an index of chronic conditions created using self-reports for the presence of ten major health conditions including angina, asthma, coronary heart disease, diabetes, hypertension, reporting having a heart attack or other heart conditions, stroke, emphysema, and joint pain (range 0-10) [23] . Finally, we accounted for US region (Northeast, Midwest, South, or West) and the survey year, with 2008 as the reference year.
Analysis
Analyses proceeded in four steps. First, we computed sample descriptive statistics for each of our three racial/ethnic groups, and tested for differences in population characteristics across groups using standard F-tests (Table 2) . Second, we estimated the prevalence of access to PCMH-like care and access to each of its features. We used surveyadjusted Chi square tests to assess whether access among near-old and older Blacks or Latinos differed from access among Whites (Table 3) . Third, we estimated multivariate logit regressions to quantify the determinants of access to PCMH-like care and access to its features, adjusting for the covariates described above. From the estimated models we calculated the adjusted marginal effects of race and ethnicity to translate the coefficient estimates into interpretable prevalence rates for each racial/ethnic group. We then tested whether access among older Blacks or Latinos differed from access among older Whites (Table 3 ). The estimated oddsratios from this analysis are graphically summarized in Supplemental Fig. 1 (also see supplemental Table 1 ). Finally, we used regression decomposition methods, based on a modified Blinder-Oaxaca technique for binary outcomes [24, 25] , to allocate the contribution of the regression model's predisposing, enabling, and need-related variables in accounting for the observed differences in access to PCMH -like care between older Blacks and Whites, and between older Latinos and Whites (Fig. 1 ). These decompositions quantify the degree to which distributional differences for the model's covariates across racial/ethnic groups explain the observed
Covariates
In line with the modified Andersen behavioral model of healthcare access, each of these estimated models accounted for the effects of predisposing, enabling and need factors [8, 9] . Our primary predictor was race/ethnicity (White, Black, or Latino). Predisposing factors included age in years, sex, are attributable to group-specific characteristics that the estimated models did not account for (e.g., mistrust of providers, discrimination, neighborhood characteristics, etc).
differences in access. We also quantify the part of the difference in access that remained unexplained by the covariates, also referred to as differences in coefficients, which Using the physical and mental components of the 12-item short-form health survey a Using a MEPS staff-generated measure of household income relative to the federal poverty threshold (poor = <100 %, near poor = 100-124 %, low income = 125-199 %, b middle income = 200-399 %, and high income = 400 % or more) education, and they more often reported being uninsured or having Medicaid as a source of insurance. Latinos were much less likely than the other groups to report English as their predominant home language. Minorities also more often reported fair/poor health, and had lower scores, on average, on the mental and physical SF12 scales. Blacks reported slightly more health conditions than Whites and Latinos.
Differences in Access
The unadjusted and adjusted overall rates of access to PCMH features are reported in Table 3 , and Supplemental Fig. 1 presents the unadjusted and fully adjusted odds ratios of access relative to Whites. Access was highest for compassionate care (87.8-89.7 %). Next most common was care that was comprehensive (79.5-88.0 %), care that was patient-focused (80.2-83.5 %), enhanced access (66.5-73.9 %), and personal primary care (47.7-56.4 %). On most measures of access, older Whites had the highest level of access while Latinos had the lowest.
The unadjusted estimates revealed that, with the exception of patient focused care among Blacks, near-old and older All results were based on chained multiple imputations used to generate ten complete analytic data sets [26] . All estimated parameters and inferences incorporated these ten data sets and followed modeling recommendations that have been extensively discussed elsewhere [26] [27] [28] [29] . Additionally, complex survey data procedures, more specifically a Taylor Series Linearization approach, and probability weighting in the Stata software package 13.1 were used to adjust for the complex design of the MEPS [25] .
Results
Differences in Predisposing, Enabling, and Need Factors (Table 2) Near-old and older minorities were more likely to be female, report household income below 200 % of the federal poverty level, and were younger, on average, compared to Whites. Blacks were more likely to reside in the South and Latinos more likely to reside in the West.
Near-old and older minorities, particularly Latinos, were more likely to report having less than a high school A detailed list of features and their underlying measures and scoring algorithm is provided in Table 1 a Estimates are based on results from logistic regression models (available from the authors upon request). Adjusted models include sex, age, household income, insurance, education, language, self-reported health status, mental SF-12, physical SF-12, number of chronic medical conditions, region, and survey year *P < 0.05, **P < 0.01, ***P < 0.001, ns = P > 0.05 The adjusted estimates also attenuated differences between Latinos and Whites with respect to access to a personal primary care physician, enhanced access, patient focused, and comprehensive care, and near-old and older Latinos had higher reported prevalence of compassionate care.
Differences in Access to PCMH-Like Care
The expected unadjusted and adjusted rates of access are presented in Fig. 1 . Unadjusted estimates show that slightly more than three in ten near-old and older Whites (30.0 %) satisfied the criteria for having PCMH-like care. Blacks (23.8 %) and Latinos (20.4 %) were 20.7 and 32.2 % less likely to satisfy criteria for having PCMH-like care. Adjusting for factors in the Behavioral model only slightly reduced the relative difference in reported access between near-old and older Blacks and Whites to 14.6 %. However, the difference between older Latinos and Whites was completely attenuated by the model adjustments.
Blacks and Latinos consistently had significantly lower odds of having each key feature of PCMH care. Specifically, the unadjusted rate of having a personal primary care physician among Blacks and Latinos was 8.9 and 15.5 % lower than the 56.4 % reported among Whites. Blacks and Latinos were also 4.5 and 10 %, respectively, less likely to report enhanced access to care compared to Whites (73.9 %). Near-old and older Latinos had 4 % lower access to patient-focused care compared to older Whites (83.5 %). They also reported 5.3 and 9.7 % lower access to comprehensive care compared to Whites (88.0 %). Finally, Blacks and Latinos were 2.6 and 2.1 %, respectively, less likely to report access to compassionate care compared to Whites (89.7 %). Adjusting for the predisposing, enabling and need factors of the behavioral model completely eliminated several of these observed differences in access for near-old and older Blacks and Latinos. Specifically, the adjusted estimates suggest there were no differences in the receipt of enhanced access and compassionate care between Blacks and Whites. Effect decomposition are based on non-linear Oaxaca-Blinder techniques. Bars included in the negative quadrant of the graph represent factors that contribute to higher access among racial/ethnic minority groups. Bars included in the positive quadrant of the graph represent factors that would enhance access among racial/ethnic minorities. The width of each bar represents the percentage of between group difference (e.g. Black vs. White) in the probability of access to PCMH-like care explained by the factors or, more specifically, the expected change in difference if both groups had similar characteristics. The sum of the positive (including unexplained) and negative contributors add up to 100 % of the difference between the compared groups increased effort is required to reorient and refocus the US health system on delivery of primary care, and to transform patient primary care practice experiences for all Americans. Our findings also show that having access to a personal primary care provider as a usual source of care is currently the biggest barrier to the growth of PCMH -like care, particularly among near-old and older Blacks and Latinos. Thus, increasing access to a personal primary care provider should be a primary objective of healthcare policy initiatives. Arguments within the PCMH literature have also advanced the importance of networks (e.g. "Medical Neighborhood") as a way to break the "siloed" nature of healthcare in the US and achieve the policy goals of more equitable, better quality, and cost efficient healthcare [30, 31] . These models, borrowing from organizational theory, emphasize the infrastructure and tools for strengthening the coordination between care providers, disciplines, and organizations as critical to achieving the PCMH goals [30] . Team-Based healthcare models can be particularly useful for complex patients (e.g. cardiovascular comorbidities) likely to be found in aged populations [32] . Health plans, managed care organizations, and health systems across the US are pursuing infrastructure transformation and system upgrades (e.g. payment models) to adopt and integrate PCMH characteristics [33] . Recent work has also argued for transforming community health centers into PCMHs [34] , and shown that such transformations can be critical for enhancing healthcare quality in underserved populations [35, 36] . This said, the PCMH remains decisively a primary care model and [37] , as such, the primary care physician remains an anchoring force for achieving the equity enhancement, quality improvements, and cost reductions that are increasingly needed under the specialization heavy US health care system.
In our current healthcare environment, increasing access to primary care providers is likely to prove difficult. The demand for healthcare, generally, is likely to rise substantially over the next decade as a result of population growth, the expansion of health insurance occurring under the Affordable Care Act, and population aging [38] . Yet recent trends indicate that fewer medical students are choosing primary care specialties, and among those who are choosing them many are going into subspecialties [39] . These trends could hamper efforts to reform the primary care system and realign healthcare in the US with a more efficient clinical care model. Other barriers also continue to play important roles in determining access to primary care including clinic low capacity resulting from downward trends in hours served, increased part time services by physicians, a paucity of primary care clinics, especially in disadvantaged, low income neighborhoods, and difficulty accessing providers after-hours and on weekends [40] [41] [42] [43] .
Our results also indicate that despite decades of public health efforts and policy interventions, near-old and older Figure 1 also includes the results of the non-linear decomposition of differences in access across groups. Of the estimated difference in rates of access to PCMH-like care between near-old and older Blacks and Whites, the enabling, need-related, and predisposing factors in the estimated logit model explained 17.6, 14.8, and 11.3 %, respectively, of the difference, but the geographic residence of Black respondents (i.e., regional differences) and survey year presented an 11 % advantage in rates of access relative to Whites. Still, 67.2 % of the overall difference in rates of access to PCMHlike care remained unexplained by factors accounted for in our model.
Determinants of Difference in Access to PCMH-Like Care
In sharp contrast, our model explained most of the difference in rates of access to PCMH-like care between nearold and older Latinos and Whites. Enabling factors, namely education, language, and health insurance, explained 36.2 % of the differences between Latinos and Whites, and close to 18.2 % was explained by need factors. Only 30.0 % of the difference in rates remained unexplained by factors not accounted for in our model.
Discussion
Three major finding emerged from our study of PCMH access among near-old and older ethnic/racial minorities between years 2008-2013. First, the large majority of adults ages 55 and older nationwide are not receiving PCMH-like care. Only slightly more than one-in-four report healthcare experiences consistent with the principles of PCMH care. Second, we found significant ethnic/racial differences in access to PCMH -like healthcare. Additionally, we found disparate levels in access to several key PCH M healthcare features. For example, both Blacks and Latinos had significantly less access than Whites to personal primary healthcare providers, enhanced access to care, care that is patient-focused, comprehensive, and compassionate. Third, the specific determinants of reduced access relative to Whites differed for near-old and older Blacks and Latinos. For example, enabling factors, such as health insurance, language, and level of education, are central in explaining differences in access between Latinos and Whites, but to a much lesser degree for Blacks and Whites.
Despite widespread and growing support for PCMH, our findings demonstrated that most near-old and older adults currently lack access to PCMH-like care, especially among Blacks and Latinos relative to Whites. This suggests that for the PCMH model to become a viable model nationwide for near-old and older adults, an important developmental period when healthcare need increases, a substantial segregated areas, and current providers to accept underserved patients (e.g. Medicaid) might help reduce differences between African Americans and Whites.
There were several study limitations that should be mentioned. First, self-reported survey data may be susceptible to reporting biases that could have affected our estimates. However, sensitivity studies conducted on the MEPS data has shown good overall response validity [64] . Second, the MEPS underestimates national expenditures as reported by the actuarial office and the Centers for Medicaid and Medicare Services [65, 66] . Third, our findings could potentially be sensitive to the way we operationalized the PCMH domains. We are aware of the recommendations of the Agency for Healthcare Research and Quality (AHRQ) on the best strategies and possible pitfalls of working with the PCMH. We recognize that the PCMH is a practice-level model, and acknowledge that our operationalization of having PCMH -like care uses respondents' assessments of the care they received as proxies for physician practice capabilities. Indeed, we emphasized that our PCMH-like construct was based on respondents assessment. Consequently, bias could result from individual assessments which are subject to personal biases that are informed by factors exogenous to a physician practice's characteristics including the patient's demographic, socio-economic and health characteristics. Fourth, our insurance groups were based on coverage under a certain program (e.g. Medicare) at any time during the year and do not account for different spells of coverage under different policies or the length/duration of coverage by a particular program. Future research should consider how more detailed accounting of such spells and different insurance plan mixtures relate to access to a PCMH , and how such mixtures contribute to explaining differences between minorities and non-Latino Whites. Finally, the MEPS does not allow us to account for contextual measures such as neighborhood characteristics or to link respondents to primary care coverage areas. Statements we made in the discussion about the possible contribution of these factors are hypothetical and require further research.
Conclusion
Most near-old and older adults (ages 55 and older) in the US do not receive PCMH-like healthcare, and access to a personal primary care provider is a main obstacle. Furthermore, marked ethnic/racial disparities in PCMH-like healthcare access persist. Our study demonstrated that ethnically/ racially tailored and targeted healthcare policy interventions may be effective in reducing PCMH-like healthcare access disparities relative to Whites among near-old and older Blacks and Latinos.
Blacks and Latinos continue to report less satisfying care experiences in several respects, compared to older Whites. Older minorities are less likely to have enhanced access to care and comprehensive and compassionate care. Latinos also reported lower levels of patient-focused care. These results are consistent with previous work that provides evidence of more limited access to extended hours of care [44] , longer distances traveled to obtain care, as well as higher burden among minorities in getting timely [45] , comprehensive and coordinated care. Our findings also complement earlier studies that document negative associations between race/ethnicity patient centeredness of care [46] , positive provider style [47, 48] (e.g., provision of compassionate and respectful care) [49] , quality and clarity of patientprovider communication [49] [50] [51] , patient satisfaction with involvement in the care process [52] , patient satisfaction with decisions and the decision making progress [51, 53, 54] , as well as overall perception of the care experience [55, 56] . Most important, the lower prevalence of access to these combined elements of care quality as seen in our PCMH experiences indicator shows that a successful implementation of clinic and provider transformation will require strategies that simultaneously target multiple domains of care. Such efforts might prove more difficult and costly to implement especially in practices serving underserved communities, and if not accompanied with sizeable incentives might face resistance from an already overburdened primary care workforce.
Third, our findings of ethnic/racial disparities in accordance with Institute of Medicine's criteria [57] and consistent with previous reports [58, 59] indicate that differences in healthcare needs only partially explain differences in access to high-quality PCMH . Furthermore, we observed ethnic/racial variation in access that could inform successful group-specific solutions efforts and policies. Enabling factors, such as healthcare insurance, language, and education explained the plurality of the uncovered differences between Latinos and Whites. As such, modifiable policy targets like the newly established insurance mandates and incentives for public health programs that increase awareness about primary care and provide incentives for higher quality in provider care can substantially reduce differences between Latinos and Whites. Our findings suggest that such interventions might have less impact among Blacks since enabling factors were only partially responsible for differences in PCMH access, which leaves most of the differences unexplained of the difference remained uncaptured by our model covariates [60] . Research suggests that contextual barriers (e.g. racial segregation) and the selective nature of physicians providing care to Blacks contribute to these differences [61] [62] [63] . Supply-side policy interventions that encourage primary care providers to locate into racially
